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(54) Assembly for centrifugal preparation of cytological specimens 


(57) A cytofunnel arrangement, for use in prepara- 
tion of slides for microscopic examination, comprises in 
combination, a specimen funnel 14, a microscope slide 
12 and a slide holder 10 which holds the slide against a 
port 36 in a base portion of the specimen funnel 1 4, the 
slide holder being integrally connected with the speci- 
men funnel and being adapted for destructive separa- 
tion from the specimen funnel along predetermined lines 
or regions to allow extraction of the slide 1 2 undamaged. 
The specimen funnel and the slide holder may be of 
compatible plastics and may be connected by adhesive 
or may be welded together. A tear strip or separation 
filament 50 located between the specimen funnel and 
slide holder may be provided to assist separation of the 
two components. The tear strip 50 may be formed by an 
electrical resistance wire utilised initially to bond the 
specimen funnel and slide holder together by electrofu- 
sion welding. 
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Description 

THIS INVENTION relates to a cytofunnel arrange- 
ment, as defined below, of the kind used, for example, 
in the preparation, for microscopic examination, of cells 
or other solid material originally present in suspension 
in liquid samples, such as pathological medical sam- 
ples, for example body fluids, such as cerebrospinal flu- 
id. In such preparation, it is generally desired to obtain 
a relatively dense distribution of cells or other particles, 
over a viewing area on the surface of a glass slide, i.e. 
a microscope slide, from a liquid sample in which such 
cells or particles may be relatively sparsely distributed 
throughout the sample in suspension in the sample. One 
known way of achieving this desired result is to place 
the liquid sample concerned in a cytofunnel arrange- 
ment in which the glass slide forms a base of a compart- 
ment and to mount this cytofunnel arrangement in a cen- 
trifuge, generally together with a plurality of similar cyto- 
funnel arrangements, and to operate the centrifuge, 
whereby the cells or other solid particles initially in sus- 
pension in the liquid sample are caused to deposit rap- 
idly, under extreme centrifugal force, onto the glass 
slide. Such a procedure is referred to generally, and 
herein, as cytocentrifugation. 

The term "cytofunnel arrangement'* as used herein 
denotes the combination of (a) a specimen funnel in- 
cluding a conduit terminating at a first end in an opening 
for the introduction of a liquid specimen and at a second 
end in an outlet or port in a base portion of the specimen 
funnel, (b) a microscope slide and (c) a slide holder 
which serves to hold the slide against the base portion 
of the specimen funnel so that the slide extends across 
and occludes said outlet or port of said conduit of the 
specimen funnel. 

A known cytofunnel arrangement comprises a plu- 
rality of distinct components, one of which comprises the 
specimen funnel, another of which components com- 
prises the slide itself, and a still further component of 
which comprises said slide holder, the slide holder being 
detachably securable, for example by means of spring 
clips, to the specimen funnel, with the slide located in 
the slide holder in a predetermined position and orien- 
tation and in engagement with said base surface of the 
specimen funnel. 

Cytofunnel arrangements of this type, and their use 
in conjunction with cytocentrifuges, are disclosed, for 
example, in EP 01 84374 and EP 0047840, to which ref- 
erence should be had. 

Known cytofunnel arrangements of this type are in- 
tended to be reusable, and to be assembled manually 
for each centrif ugation and to be carefully disassembled 
after each centrifugation, with the slide being passed to 
further processing, e.g. fixing, staining, etc. whilst the 
specimen funnel and slide holder are washed and ster- 
ilised ready for assembly around a fresh slide, in prep- 
aration for centrifugation of a further sample. 

It is an object of the present invention to provide an 


improved cytofunnel arrangement which requires less 
preparation at the point of use by personnel than is the 
case with known cytofunnel arrangements and which is 
consequently less prone to incorrect use. 

s According to one aspect of the present invention, 
there is provided a cytofunnel arrangement, as herein 
defined, comprising a specimen funnel, a slide and a 
slide holder, the slide holder being integrally connected 
with the specimen funnel and being adapted for sepa- 

to ration from the specimen funnel along predetermined 
lines or regions to allow extraction of the slide undam- 
aged. 

An embodiment of the invention is described below 
by way of example with reference to the accompanying 
is drawings, in which:- 

FIGURE 1 is a perspective view of a cytofunnel ar- 
rangement in accordance with the invention- 
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FIGURE 2 is a side elevation view of the cytofunnel 
arrangement of Figure 1 ; 

FIGURE 3 is a perspective view of the specimen 
funnel portion of the arrangement; 

FIGURE 4 is a view to an enlarged scale of the por- 
tion of Figure 1 indicated at IV, and 

FIGURE 5 is a perspective view similar to Figure 1 , 
illustrating a variant. 


The cytofunnel arrangement described below with 
, reference to Figures 1 to 4 comprises three principal 
parts, namely a slide holder 10 of thermoplastics mate- 
3* rial such as polypropylene, a conventional glass micro- 
scope slide 12 and a specimen funnel 14, of the same 
thermoplastics material as slide holder 10 or of a com- 
patible thermoplastics material, the slide being held be- 
tween the slide holder and the specimen funnel. Where- 
as in conventional cytofunnel arrangements, the slide 
holder and the specimen funnel are held together re- 
leasably by spring clips and are intended for repeated 
re : assembly and re-use with successive microscope 
slides after necessary cleaning and sterilizing and so on, 
45 the cytofunnel arrangement to be described below with 
reference to Figures 1 to 4 Is a disposable, single use 
assembly which is supplied fully assembled by the man- 
ufacturer. Whilst it is envisaged that the assembly of Fig- 
ures 1 to 4 will be supplied by the manufacturer in indi- 
^o vidual sterile packaging, larger quantities may be sup- 
plied loosely packed in quantities of 50 or more. The as- 
sembly is used once and is then disposed of. The slide 
holder 10 is preferably formed as a unitary plastics in- 
jection moulding and the specimen funnel 1 4 is likewise 
55 preferably formed as a unitary plastics section mould- 
ing. (The slide holder and funnel may, of course, be 
formed, instead, by some other process such as blow 
moulding). The slide holder 10 and funnel 14 are fixed 
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together positively, for example by welding. In keeping 
with their single use, disposable, character, the plastics 
components 10 and 14 are designed to be manufac- 
tured cheaply, consistent with adequate strength and fit- 
ness for their purpose. As described in greater detail be- 
low, the technique used for securing the parts 10 and 
14 together is such that, after the cytofunnel arrange- 
ment has been used for cytocentr if ugation of a sample, 
the specimen funnel can readily and controllably be sep- 
arated from the slide holder, to allow extraction of the 
slide without risk of damage to the latter. 

Referring to the drawings, the slide holder 10 takes 
the form of a shallow tray including a base providing a 
flat supporting surface for the slide 12 and having an 
end wall 16 and opposite side walls 18 extending gen- 
erally perpendicular to that flat supporting surface, past, 
respectively, an end edge and opposite side edges of 
the slide 12 thereby to locate and accurately retain in 
position the glass slide 12. The specimen funnel 14 in- 
cludes a portion 20 in the form of a flat rectangular plate 
of a width to fit closely between the portions of the op- 
posing side walls 18 which extend beyond the slide 12. 
The slide 1 2 is sandwiched between the base of the tray 
portion of the slide holder and the plate portion 20, the 
lower edge 21 of plate portion 20 engaging the end wall 
1 6. The assembly is held together by welding the lateral 
edges of portion 20 to the opposing surfaces of side 
walls 18. As illustrated, the upper end of plate portion 
20 preferably stops short of the upper edge of slide 12 
and the upper edge of the slide holder base is cut away 
or recessed, as best shown in Figure 1 , to allow access 
for a finger and thumb to grasp the upper end of the slide 
during extraction of the slide as described below. 

The specimen funnel 14 comprises a block 30 ex- 
tending generally perpendicularly from the plate portion 
20 on the face of the latter which faces away from the 
slide holder 10 and slide 12, and a hollow funnel portion 
32 which extends upwardly and at an angle from the up- 
per surface of block 30 as shown in Figure 2. As illus- 
trated in broken lines in Figure 2, a conduit within the 
specimen funnel includes a bore 34 which extends with- 
in block 30 perpendicular to the plate portion 20, from 
an opening or port 36 (see Figure 3) in the face of plate 
20, the bore 34 being, in the arrangement shown in Fig- 
ures 1 to 4, closed at its opposite end and intersected 
part- way along its length by a bore 38 which forms an 
extension, within the block 30, of the internal passage- 
way within the funnel portion 32, which passage termi- 
nates at its upper end in an open mouth funnel. 

The slide holder 1 0 has, on either side, a respective 
cylindrical boss or stub shaft 40 formed integrally with 
the remainder of slide holder 10 and coaxial with the 
stub shaft on the opposite side. These stub shafts 40 
serve for the pivotal mounting of the cytofunnel arrange- 
ment in the centrifuge (not shown) in substantially the 
same way as described in EP 01 84374 and EP 0047840 
referred to above, such pivotal mounting, as also de- 
scribed in EP 0184374 and EP 0047840, allowing the 


cytofunnel arrangement, when mounted in its centri- 
fuge, but with the centrifuge at rest, to adopt an orien- 
tation, about the pivot axis defined by shafts 40, such 
that the bore 34 is inclined downwardly away from port 
s 36 so that a liquid sample introduced into the funnel via 
bore 38 in funnel portion 32 will run away from port 36 
towards the blind end of bore 34. However, when the 
centrifuge is operated, centrifugal force causes the cyto- 
funnel arrangement to tilt about stub shafts 40 into a po- 
sition in which the bore 34 is aligned along a radius of 
the centrifuge from the rotational axis of the latter, allow- 
ing the sample to run under centrifugal force to the end 
of bore 34 adjoining the glass slide, to contact the latter, 
and allowing cells from the sample to be deposited on 
the slide. 

For certain applications, a sheet of absorbent pa- 
per, e.g. filter paper, may be sandwiched between plate 
20 and a glass slide 12, such sheet having an aperture 
registering with port 36 but slightly larger than the latter, 
the filter paper serving to absorb excess liquid from the 
sample in substantially the same way as described in 
EP 0184374. Sealing means may be provided to im- 
prove sealing between the surface of plate portion 20 
around the port 32 with respect to the glass slide. Such 
sealing means may, for example, take the form of an 
integral raised annular bead surrounding and concentric 
with port 36, or of a gasket or of an elastomeric sealing 
ring received in an annular groove formed in the face of 
the plate 20 around, and concentric with, port 36. 

In the preferred embodiments of the invention, the 
plate portion 20 of the specimen funnel 14 is welded 
along its longitudinal edges to the adjoining portions of 
the side walls 18 of the slide holder 10, for example ul- 
trasonically, by means of an ultrasonic welding head 
(not shown) which also serves to hold the specimen fun- 
nel 14 in place on the slide holder 10, with the slide 12 
disposed therebetween. As illustrated in Figure 4, such 
welding is preferably effected in such a way as effec- 
tively to tack-weld the longitudinal edges of plate 20 to 
the walls 18, i.e. to weld the plate 20 to the walls 18 only 
at a limited number of isolated locations, to make sub- 
sequent separation of the specimen funnel from the 
slide holder relatively easy. 

As illustrated in Figure 5, a tear wire 50 may be in- 
corporated in the welded joint between each longitudinal 
edge of the plate 20 and the adjoining side wall 1 8, such 
tear wire terminating in a tear-tab accessible to the user, 
so that when it is desired to separate the specimen fun- 
nel 14 from the slide holder 10 after cytocentrif ugation, 
the user can simply grasp the tear tab 52 and pull to 
sever the weld between the plate 20 and the slide holder 
to allow separation of the specimen funnel from the slide 
holder. In the arrangement illustrated in Figure 5, a sin- 
gle tear tab 52 is connected to the ends of two tear wires 
50, each incorporated in the weld between a respective 
longitudinal edge of the plate 20 and the slide holder, 
but it will be appreciated that, if desired, a separate tear 
tab may be provided for the tear wire 5 on each side. 
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Instead of welding the specimen funnel 14 to the slide 
holder 10 ultrasonically, these components may be 
welded together by passing an electric current through 
a wire which extends between each longitudinal edge 
of the plate 20 and the opposing surface of the adjoining s 
side wall 1 8 of the slide holder, thereby to fuse the plas- 
tics material of the plate 20 and the slide holder 10 to- 
gether and at the same time incorporating the electrical 
resistance heating wire in the weld, so that the latter can 
serve as the tear wire for subsequent separation of the 10 
welds when it is desired to separate the specimen funnel 
1 4 from the slide holder 1 0. 

It will be understood that, whilst it is preferred to 
weld the specimen funnel 1 4 to the slide holder 1 0, these 
two components may be held together in some other is 
way, for example by integral clip formations which are 
so designed as to prevent non -destructive disengage- 
ment of the formation, thereby ensuring that the cyto- 
funnel arrangement can be used only once, or these 
components may simply be held together by an appro- 20 
priate adhesive. (In these variants, the specimen funnel 
and slide holder may be of thermosetting plastics in- 
stead of thermoplastics, since no welding may be nec- 
essary). Other variations are, of course, possible. Thus, 
for example, the slide holder 1 0 and the specimen funnel 2s 
14 might be moulded as a single integer with the plate 
20, for example, being connected along one edge there- 
of by an integral flat hinge with the slide holder 10, al- 
lowing the specimen funnel 14 to be folded over onto 
the slide holder after location of the slide and prior to 30 
permanent securing of the specimen funnel 14 to the 
slide holder. 

The features disclosed in the foregoing description, 
in the following claims and/or in the accompanying 
drawings may, both separately and in any combination 35 
thereof, be material for realising the invention in diverse 
forms thereof. 


slide holder and terminating in tab means which can 
be gripped and pulled to pull the separation filament 
from the unit in such a way as to divide the slide 
holder from the specimen funnel. 

4. A cytofunnel arrangement according to claim 2 
wherein said separation filament is an electrical re- 
sistance wire which has been used to weld the 
specimen funnel and the slide holder together by 
passing current through the wire to heat the same 
and thus effect said welding by electrofusion weld- 
ing. 

5. A cytofunnel arrangement according to claim 1, 
claim 2 or claim 3 wherein said specimen funnel and 
said slide holder have been welded together ultra- 
sonically. 

6. A cytofunnel arrangement as herein defined com- 
prising a specimen funnel, a slide and a slide holder, 
the slide holder being connected with the specimen 
funnel by clips or adhesive permitting separation of 
the specimen funnel from the slide holder to allow 
extraction of the slide undamaged, but designed so 
as to prevent nondestructive disengagement of the 
slide holder from the specimen funnel. 

7. A cytofunnel arrangement according to claim 6 
wherein the slide holder is connected with the spec- 
imen holder by clips and said clips are formed inte- 
grally with the slide holder or the specimen funnel. 

8. A cytofunnel arrangement according to claim 6 or 
claim 7 wherein the slide holder or the specimen 
funnel or both are formed of thermosetting plastics 
material. 


Claims 40 

1. A cytofunnel arrangement as herein defined, com- 
prising a specimen funnel, a slide and a slide holder, 
the slide holder being integrally connected with the 
specimen funnel and being adapted for destructive 4S 
separation from the specimen funnel along prede- 
termined lines or regions to allow extraction of the 
slide undamaged, whilst preventing re-use of the 
specimen funnel and slide holder. 

so 

2. A cytofunnel arrangement according to claim 1 
wherein said slide holder and specimen funnel are 
of thermoplastics material and are welded together 
with said slide in position in the holder. 

55 

3. A cytofunnel arrangement according to any preced- 
ing claim including a separation filament incorporat- 
ed in the unit between the specimen funnel and the 
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